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Objective To quantify the stiffness of the ﬂexor muscles of the
elbow in spastic patients using REA plan, a robotic device used in
rehabilitation that can mobilize the patient’s upper limb in a
horizontal plane.
Patients Twelve chronic stroke patients with hemiplegia were
recruited. Spasticity of the elbow ﬂexormuscles was assessed with
Modiﬁed Ashworth Scale (MAS). Their scores were greater than 1.
Methods Patients received an anaesthetic block of the musculo-
cutaneous nerve, to reduce the spasticity of the elbow ﬂexor
muscles. Each patientwas assessed before and after the injection of
the anaesthetic block and a third time the next day. During each
session, stiffness was measured with the REA plan. The robot
passively mobilized the patient’s upper limb at various speeds (10,
20, 30, 40 and 50 cm/s) in a back-and-forth trajectory (30 cm). For
each speed condition, ten movements were performed. We
recorded the force required to passively mobilize the patient’s
upper limb. For the ten extension movements, the strength peaks
(SP) were computed and averaged.
Results The results showed that the SPwas signiﬁcantly higher in
the impaired upper limb than in the unaffected arm (p < 0,001),
and increased proportionally with the speed condition
(p < 0,001). For the anaesthetic effect, the results showed that
the SP decreased just after the injection at 40 and 50 cm/s and
increased until the initial values the next day (p < 0,05). Finally,
the SP results showed an excellent correlation with the MAS, for
each speed condition greater than 20 cm/s (r > 0,6). These last
results suggested that the SP reﬂected the spasticity of the elbow
ﬂexor muscles.
Conclusion This study develops and validates a protocol to
quantify the stiffness of the ﬂexor muscles of the elbow, using the
robot REA plan. This protocol, integrated to the REAplan, must be
compared to other quantitative measures of spasticity in the
future, and could be used to assess the effect of spasticity
treatments (e.g. botulinum toxin).
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Introduction Individuals with motor impairments may be limited
in the realization of their activities of daily living, their leisure
activities or their work activities. To overcome these limitations, the
involvement of a caregiver and/or the acquisition of assistive devices
are often necessary. In the last few years, more and more assistance
robots have been developed and the interest they generate is
growing. Among these, there are robotic arms aiming to improve the
functional autonomy of people living with upper limb motor
impairment.
Objective Since the effects and impacts of the use of a robotic arm
by these individuals are not well documented, this study aims at
obtaining an overview of what has been reported until now in the
scientiﬁc literature.
Methods To achieve this, we undertook a scoping review. Four
databases were searched: PubMed, Embase, Compendex and
Scopus. Following a selection process involving different steps, 36
papers were retained. Relevant data, the same for each paper, were
recorded. The quality of the selected paperswas evaluated using the
Critical Review Form for Quantitative Studies (McMaster Universi-
ty). The paperswere also classiﬁed according to the CanadianModel
of Occupational Performance and Engagement (CMOP-E). The
CMOP-E allowed us to identify the occupational domains addressed
in the retained studies.
Results Twenty-four papers presented results related to basic
activitiesof daily living, 18 to instrumental activitiesofdaily living, 9
to work activities, 8 to leisure activities, 2 to school and 2 to games.
The quality assessment revealed a mean score of 8.8/15, demon-
strating that theeffectsand impactsof roboticarmshave toestablish
in a more rigorous way. The utilisation of a robotic arm has more
positive than negative effects and impacts on the various
occupational domains.
Conclusion These assistive devices have the potential to be
successfully integrated into the users’ life, but some improvements
are desirable to increase the satisfaction related to their utilization.
Keywords Assistive technology; Assistive device; Robotic arm;
Motor impairments; Upper limb; Scoping review
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Introduction Following stroke, the use of robotic in rehabilita-
tion program leads to increase the number of movement
performed on each session. The present study aimed to
investigate predictive factors of upper limb motor recovery after
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a 3-month robot-assisted therapy added to conventional occu-
pational therapy.
Methods In this retrospective study, 22 post-stroke patients (9
women, 53  18 y, delay post-stroke at baseline, M2, 63  25 days)
performed robot-assisted shoulder/elbow training in subacute phase
(InMotion 2.0, 50  17 sessions over 3 months). All participants
underwent evaluations before (M2) and after the training (M5) using
the clinical score of Fugl-Meyer (FM) and the hand mean velocity (V)
measured by the robot in reaching tasks on horizontal plane toward 3
directions (forward, inside and outside). A predictive model of the
patient beneﬁt was tested using Receiver Operating Curve analysis
(ROC), based on two criteria: an increase of 9 pts in FM [1] and of
0.04 m/s in hand velocity.
Results At M5, the FM score increased by 28% (p = 1.2E3, t-test)
and V by 122% (p = 1.2E7). Concerning the ROC analysis, based on
the ﬁrst criteria, +9 pts of FM score at M5, the probability (AUC) is
0.86 with a 17 pts FM cut-off at M2 (p = 4.32E5) and 0.64 with a
0.02 m/s velocity cut-off at M2 (p = 2.62E2). Based on the second
criteria, +0.04 m/s of hand velocity at M5, the probability is 0.93
with a 20 pts FM cut-off (p = 7.34E16), while the velocity cut-off is
no signiﬁcant.
Discussion The potential functional beneﬁt (+9 pts of the Fugl-
Meyer score [1]), associated with a rehabilitation program
including robot-assistive training between the 2nd and the 5th
months after stroke might be predicted from baseline evaluation.
Keywords Subacute stroke; Robotic; Fugl-Meyer; Kinematic
Disclosure of interest The authors have not supplied their
declaration of conﬂict of interest.
Reference
[1] Arya KN, Verma R, Garg RK. Estimating the minimal clinically
important difference of an upper extremity recovery measure
in subacute stroke patients. Top Stroke Rehabilitation
2011;18:599–610.
http://dx.doi.org/10.1016/j.rehab.2015.07.240
CO31-006-e
Assessment of a navigation assistance
system for power wheelchair
M. Babel a,*, F. Pasteau a, B. Fraudet b, S. Achille c,
A. Colin c, B. Nicolas (Dr)b, A. Duruﬂe (Dr)b, L. Le
Pape d, P. Gallien (Dr)b
a INSA Rennes, Rennes, France
b Poˆle Saint-He´lier
c Reseau BreizhPc
d Socie´te´ Ergovie
*Corresponding author.
E-mail address: pc.gallien@wanadoo.fr (M. Babel)
Objective The use of an electric wheelchair is, for many people
with disabilities, the onlymode of independent travel giving them
the possibility of free outdoor or internal displacements. The use
of a power wheelchair may be difﬁcult because of sensory
disabilities, including visual impairment, or motor disorders of
the upper limb. The objective of this study is to assess a robotic
embedded assistive electronic system. The system integrates the
manual control with sensor-based constraints by means of a
dedicated optimization strategy. This system can detect obstacles
then correct speed and trajectory to avoid collisions and improve
driving.
Method We asked patients to validate the reliability and
efﬁciency of this system of assistance on an ecological circuit as
well as on a laboratory circuit. Speed of implementation, number of
collisions, and trajectory correction rates were recorded. Satisfac-
tion with the conduct was also evaluated. Each time two
evaluations were performed, in random order, with and without
the system on an identical power wheelchair. This study received
the approval of the Ethics Committee of the University Hospital of
Rennes.
Results Twenty-ﬁve users, all current users of electric wheel-
chairs, participated in the evaluation. No signiﬁcant differences
were found in the number of collisions. The rate of support during
use was 50%, despite that users do not notice any difference in
terms of driving especially on the Quest2-ESAT scale.
Discussion, Conclusion This study validated the reliability of the
system and its lack of impact on the conduct of regular users,
despite the frequent activation of the system. The impact on the
number of collisions in the laboratory circuit is low, but it is
explained by the fact that we were in the presence of conﬁrmed
users with total control of the wheelchair. This ﬁrst step was
unavoidable, and opens new opportunities for patients who
actually have no possibility to use a power wheelchair. This will
be the subject of further studies.
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Background For people with cervical Spinal Cord Injury (SCI),
access to computers can be difﬁcult, thus several devices have been
developed to facilitate their use. However, text input speed
remains very slow compared to users who do not have a disability,
even with these devices. Several methods have been developed to
increase text input speed, such asWord Prediction Software (WPS).
Health-Related Professionals (HRP) often recommend this type of
software to people with cervical SCI. WPS can be customized using
different settings. It is likely that the settings used will inﬂuence
the effectiveness of the software on text input speed. However,
there is currently a lack of literature regarding professional
practices for the setting of WPS as well as the impact for users. The
aim of this study is to analyze word prediction software settings
used by HRP for people with cervical SCI.
Method A questionnaire was submitted to HRP who advise
tetraplegic people regarding the use of communication devices.
Results A total of 93 professionals responded to the survey. The
most frequently recommended software was Skippy, a commer-
cially available software. HRP rated the importance of the
possibility to customise the settings as high. Moreover, they rated
some settings asmore important than others (p < 0.001). However,
except for the number of words displayed, each setting was
conﬁgured by less than 50% of HRP.
Discussion and conclusion The results showed that there was a
difference between the perception of the importance of some
settings and data in the literature regarding the optimization of
settings. Moreover, although some parameters were considered as
very important, they were rarely speciﬁcally conﬁgured. Conﬁ-
dence in default settings and lack of information regarding optimal
settings seem to be the main reasons for this discordance. This
could also explain the disparate results of studies which evaluated
the impact of WPS on text input speed in people with cervical SCI.
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